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|. IlosicHuTe/JbHAs 3aMHCKA

Kypc mo xumun «XuMHUYEeCKUN SKCIIEPUMEHT» B § Ki1acce umeer ocoboe 3HaueHue. FIMeHHO B
TOM KJacce CKIIQAbIBACTCS OTHOLIEHHE K HOBOMY INpeaMeTy. XHMHS KakK y4eOHBI HpeaMer
MpU3BaHa BOOPYXHUTH YYAIIUXCSl OCHOBAMH XMMHUUYECKUX 3HAHUN, HEOOXOJUMBIX Ul MOBCEIHEBHON
KU3HH, TPOU3BOJACTBEHHON AEATEIBHOCTH, MPOJOJDKEHHS O0Opa3oBaHMSA, NMPABUIBHON OpHEHTAIMU
MOBEACHUS B OKPYKAIOLIEH Cpele.

[IpakTnueckas HalpaBJI€HHOCTh M3y4aeMOIo MaTepuaja JejlaeT JaHHBI Kypc O4YEHb
akTyanbHbIM. [IporpaMmMa mo3BOJISIET pacKpbITh BEAYLIYIO HJIEI0: «3HAHUS HE pajau 3HaHWM, a paau
IPaMOTHOI'O HCIOJIb30BAHUS UX B IPAKTUUYECKOU JAESITEIbHOCTI.

3aHATHSI TECHO CBSI3aHbI C 00111€00pa30BaTEIbHBIM KYpPCOM M CHOCOOCTBYIOT PacIIMpPEHUIO U
YIOIyONEeHUIO 3HAHHWM, TMOJyY4aeMbIX Ha YpOKaxX XHMHH, Pa3BUBAIOT M YKPEIUISIOT CKIOHHOCTH K
3aHSATUSIM C BELIECTBOM TMpPU BBIMOJIHEHUHM XHMHUYECKUX OIBITOB, pPa3BHUBAIOT TBOPUYECKUE
CHOCOOHOCTH, OPUEHTUPYIOT yJalllUXCsl HA XUMUYECKHE CIIEUAIbHOCTH.

ba3oBbIii Kypc IIKOJBHOW MpOrpamMMbl MpelycMaTpUBaeT MpaKTHUYECKUe paboThl, HO UX SIBHO
HEZ0CTAaTOYHO, YTOOBI 3aMHTEPECOBATh YUAIIUXCSl B CAMOCTOSITEIbHOM MPUOOPETEHUH TEOPETUYECKUX
3HAHUW W TPAKTUYECKHX YMEHUH W HaBBIKOB. [lyisi perneHusi 3To mpoOiemMbl U ObLT pa3paboTaH
ANIEKTUBHBIA Kypc «XHMMHUYECKUH 3KCHEPUMEHT», B MPOrpaMMy Kypca OblIM BKJIIOYEHBI IPOCTHIE B
BBINIOJIHEHUH, HO B TO JK€ BpeMs SpKUEe, HarjiagHble, HMHTPUTYIOIIHE, CIOCOOHBIE YBJIEYb U
3aMHTEPECOBATh YYAIIUXCS MPAKTUYECKOW HAYKON XUMHEH OTIBITHI.

Hcnonb3oBaHne  BO3MOXKHOCTH — HUGPOBOM  XMMHMUYECKOM  jJabopaTtopud  IMO3BOJISIET
ONTUMU3UPOBATh BPEMEHHBIE PECYPCHI JJISl OCYIIECTBICHUS XMMHUYECKOTO Y4eOHOTO 3KCIIEPUMEHTA,
BECTH HCCIIEJIOBAaHUs 00Jiee HarJIsIIHO, YPPEKTUBHO.

OcHoBHasi Qopma JAeATeIbHOCTH — XHMUYECKUH OSKcrnepuMeHT. HempeMeHHBIM ycioBHeM
MPaKTUYECKUX 3aHATUH C ydalmuMucsa 8§ Kiacca sBISETCS MOCTOSHHOE PYKOBOJICTBO HMX paboToil ¢
IIperoiaBaTesieM, 0COOEHHO C IIENIbI0 Pa3BUTHUS UX CAMOCTOSITEIBHOCTH: BEIpAOOTKAa HaBBIKOB K padoTe
C MHCTPYKIMSIMH, 00y4eHUE BEICHUIO 3amKceil B JaDOpaTOpHOM TeTpaau U T.J.

VBenn4eHne 3KCIEepUMEHTAIbHOW YacTH NPUBOJUT K 0oJiee 3aMHTEPECOBAHHOMY IMOIXOIY
yuyamuxcs K npeamery xumuM. I[Ipaktuueckas ¢gopma momoraer peaiu3oBaThb TEOPUI0 HAYYHOTO
MO3HAHHUA: OT IIPOCTOTO CO3EpLAHMsI, K AOCTPAKTHOMY MBIIIJICHUIO U MPAKTHKE.

OKCIIEpPUMEHT SBJISIETCS OCHOBOW XMMMYECKOTO 00pa3oBaHMsA, MOCKOJIbKY XMMHA — Hayka
JKCIepUMeHTanbHas. JI1o00l XumMudeckuil npouecc, 1r000€ XMMUUYECKOE SIBJICHUE JIerdye BOCIPUHSATD
TOJIBKO B PE3YyIbTATe€ NPOBEACHUs JKCIEpUMEHTA. VIMEHHO SKCIEPUMEHT YCWJINBAET MOTHUBALUIO
U3yUYEHHs] XMMUYECKON HayKH, I03BOJIAET JIOMOJHUTh U Pa3HOOOPAa3UTh TEOPETHUECKUI KypC, OHATh
U YCBOUTb XUMHUYECKHE IPEBpALICHUsS. XUMUYECKHH DKCIEPUMEHT SBJISIETCS CaMOCTOSITCIIBHBIM U
HE00XOAUMBIM 3JIEMEHTOM Y4eOHOTO MpoLecca.

I]en» Kypca: yrnyGienue 3HaHUN IO IPEAMETY XUMUHU
3aoauu Kypca:

e Pacmmputh W yIIyOWTh 3HaHUS O BEIIECTBAX, HMX MPEBPALICHUSX U SBJICHUSX,
COTMPOBOXKIAIOIINUX 3TU MPEBPAICHHUS,

e HayuuTh BBISBIATH 3aBUCUMOCTH IIOJIyYEHUS M TMPUMEHEHHUS BEIIECTB OT BHYTpPEHHEH
CTPYKTYPBHI;

e PackpbITh 0COOEHHOCTH NMPOTEKAHHUsI XUMUYECKUX PEaKIIHii;

e CoOBepIICHCTBOBATh YMEHUS M HaBBIKM CAMOCTOSTENBHOW paboThl € J1abopaTOpHBIM
000pyJJOBaHHEM U PEAKTUBAMU,

e DopMHUPOBATH UHTEPEC K MUPY BELLECTB U XUMHUYECKUX PEAKIIMA;

¢ Pa3BuBaTh yueOHO-KOMMYHHKATHBHBIC YMECHHUSI.

1. IInanupyemMsble pe3yJbTaTbl OCBOCHHS COAEPKAHUS Kypca

JINYHOCTHBIMH pe3yAbTATAMH SIBIISIOTCS:
- 8 YEHHOCMHO-OpUeHMAaYUOHHOU c@epe: UYYBCTBO TOPAOCTH 3a POCCUICKYIO HayKy,




OTHOIIEHUE K TPYAY, LIEJIEyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOILICHKA,;

- 8 mpy0osoli cghepe: TOTOBHOCTh K OCO3HAHHOMY BBIOOPY nanbHEimell oOpa3oBaTeiabHOI
TPAEKTOPHH;

- 8 No3HasamenvbHOU cghepe: MOTUBALMSA YUEHUS, YMEHUE YIPABIATH CBOCH MO3HABATEIBHOM
JESITEIbHOCTH.

[IpeMeTHBIMU pe3yJbTaTaMU OCBOEHUS IPOTPaMMBbI SBJISIOTCS:

- 8 NO3HABAMENBLHOU Chepe: OTIMCHIBATH IEMOHCTPAIIMOHHBIE U CAMOCTOSITENILHO MPOBEICHHBIC
XUMUYECKHE IKCIIEPUMEHTBI; KJIacCU(DUITNPOBATH U3YUYEHHBIE OOBEKTHI U SBJICHUS;

JlaBaTh OIPE/EICHUsI U3YUEHHbIX TOHATHUI;

ONMCHIBaTh W pa3jiNyaTh H3YYECHHbBIC BEIIECTBA, IPHUMEHSEMbIE B IOBCEJAHEBHOM KHU3HU;
CTPYKTYpUpPOBAaTh HM3YyYEHHBIM MaTepual U XUMHUYECKYI0 HH(POpPMAlMIO, TMOJYYEHHYIO U3 JPYrux
HCTOYHUKOB;

JIeNIaTh BBIBOJIbI U YMO3AKIIIOUEHUS U3 Ha0I0IeHH; 0e3011acHO 00pamiaTbcs BEUECTBAMH.

-8 mpyoogoli cgepe: TIAHUPOBATH U OCYIIECTBIATH CaMOCTOSATEIbHYIO paboTy 10
MOBTOPEHUI0O M OCBOEHHUIO TEOPETHYECKOW YacTH, IUIAHUPOBATh W MPOBOAUTH XUMHUYECKUN
AKCIEPUMEHT; UCII0JIb30BATh BELIECTBA B COOTBETCTBUU C UX MPEJHA3HAYEHUEM U CBOMCTBAMHU.

- 8 YEHHOCMHO-OPUEHMAYUOHHOU c¢hepe: aHANU3UPOBATh W OLCHUBATh MOCIEACTBUS IS

OKpYXKarolen cpenbl ObITOBOM Y IIPOU3BOJCTBEHHOM JIEATEIILHOCTH YEJIOBEKA.

-8 cgepe Oezonacnocmu  dcuzneoesamenbHOCMuU:  OKa3blBaThb MEPBYIO IOMOIIb IPH
OTpaBIEHUSIX, OXOTax M JPYTHX TpaBMaX, CBS3aHHBIX C BeEHIECTBAMH M J1TaOOPATOPHBIM
000pyIOBaHHUEM.

MertanpeaAMEeTHBIMU PE3YIbTaTaMU SBIISIOTCS:

- YMEHHE OIpeNeisaTh CPEACTBa, FTEHEPUPOBATh UAEH, HEOOXOJUMbIE JJISl UX pealn3alllii;

- BJIaJICHHE YHUBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMU CIOCO0AMU AESITETbHOCTU: U3MEPEHHE,
HaOIIOZICHUE, DKCIIEPUMEHT, YIeOHOE HCCIIeIOBAHMUE;

- YMEHHE OMpEeNeNsITh LeIH U 3a/1a4ll JIeATeIbHOCTH, BRIOMPATh CPEeICTBA pealln3aluy Ledu U
MPUMEHSTh UX Ha MPAKTUKE;

- HCIIOJIb30BaTh Pa3IMYHbIe U CTOYHUKU JJISl IOJyYEHUS] XUMUYECKO HHpOopMaLUu.

OcBoeHne mnporpaMmbl BHEYPOUHOH JAEATEIbHOCTH OOY4YalOIMMUCS MO3BOJIUT MOJYYUTh
CIIETyIOIINE PEe3YIbTaThI:

B cdepe pazBuTHs TUYHOCTHBIX YHUBEPCAIBHBIX YI€OHBIX JEHCTBUI B paMKax:

Koecnumuenozo komnonenma 6ynyt cpopMuUpOBaHbI:

- O9KOJIOTHYECKOE CO3HAHUE, MPU3HAHNUE BBHICOKOW IIEHHOCTH >KM3HHM BO BCEX €€ MPOSIBICHUSX;
MIpaBUJI TOBEICHUS B YPE3BbIYANHBIX CUTYALIUAX;

- OCHOBBI COLMAJIbHO-KPUTHUECKOTO MBIIUICHUS, OPUEHTAUSI B OCOOEHHOCTSIX COLUAIbHBIX
OTHOIIIEHNI U B3aUMOJIEUCTBUIA.

Heamenvnocmuozo KOMIIOHEHTa Oy yT c(hOPMHUPOBAHBI:

- yMEHHE BECTU TUAJOI Ha OCHOBE PAaBHONPABHBIX OTHOLICHHH M B3aUMHOTO YBaXKCHHS U
MIPUHSTHS;

- yCTOWYMBBIA MO3HABATENbHBIII HMHTEPEC M CTAHOBJIEHHE CMbBICIO00pasyromei (QyHKIuu
M03HABATEIHLHOTO MOTHBA,

- TOTOBHOCTH BBIOOpA MPO(PHIHBHOTO 00Opa30BaHUS.

LlenHocmHo20 U SMOYUOHATILHO2O KOMNOHEHMO08 OyIeT cPOpMUpPOBaHA!

- TOTpeOHOCTh B CAMOBBIPQKEHMM U  caMOpealu3allid, COLUAIbHOM MPHU3HAHHH.
OOyuaromuiicss HOJYYUT BO3MOXKHOCTH Ul (POPMUPOBAHUS:

- TOTOBHOCTH K CaMOOOpa30BaHMIO U CAMOBOCIIUTAHUIO;

- BBIP@XEHHOM YCTOHYMBOH yueOHO-TI03HABATEIbHON MOTHBAIIMM U MHTEpEca K YUEHHIO.

B coepe pazButus peeynamugnvix yHusepcaivhvlx yueoHuix oeticmeuii 00ydaronmics

Hayuurcs:

- CaMOCTOSTENIbHO aHAIM3UPOBATH YCIOBUS JOCTIKEHMS 1IeJTM HAa OCHOBE YueTa BBIJEJICHHbBIX
yYUTEJIeM OPUEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae;

- IleNernojiaraHuio, BKJIIOYas TOCTAaHOBKY HOBBIX Iiesied, mpeoOpa3oBaHHe NPaKTHUYECKOM
3aJjau B TI03HABATENbHYIO;

- IUIAHUPOBATh MYTH JOCTHIKECHUS IIEeTIEH.

[Tomry4uTh BO3MOKHOCTh HAYUUTHCS:




- TIpH TUTAHUPOBAHUM JOCTIKCHHUS LIEJICH CaAMOCTOSTEIBHO M aJICKBATHO YYUTHIBATH YCIOBUS
U CPEJICTBA UX JOCTH)KCHHS,

- CaMOCTOSTENIHO CTaBUTh HOBbIC y4eOHBIC 1IENTU U 3a1a4u.

B cdepe pazsutus nosnasamenvhvix yHusepcaibHbix yueoHvlx oeticmauti 00yJaroIIHiACs

Hayuures:

- TPOBOJUTH HAOIIONEHUS U SKCIIEPUMEHT O] PyKOBOACTBOM YUHUTEIS;

- OCHOBaM peaJM3aliy MPOCKTHO-MCCIIEI0BATENBCKON IS TEbHOCTH;

- OCYIIECTBIISTh PACIIMPCHHBIN MOUCK MHPOPMAIUH C MCTIOIH30BAaHUEM PECypCOB OHOIMOTEK
Y UHTEPHETA.

[Tory4uT BO3MOKHOCTh HAYYUTHCS:

- CaMOCTOSITENIHO MPOBOJUTH MCCIEIOBAHUS HA OCHOBE MPUMEHEHUSI METOJIOB HAOIOICHUS
Y DKCIICPUMEHTA;

- CTaBHTH MPOOIIEMY, apTYMEHTHPOBATH €€ aKTyalbHOCTh;

- OpraHu30BaTh UCCIIETOBAHHE C IETHIO MPOBEPKH THITOTE3HI;

- BBIJIBUTaTh THIIOTE3BI O CBA3SX M 3aKOHOMEPHOCTSIX MIPOIIECCOB;

- JIenaTh yMO3aKJIIOUYEHUS M BBIBOJIHI HA OCHOBE apryMEHTAIIHH.

B cdepe pazBuTHs KOMMYHUKAMUBHBIX YHUBEPCANbHBIX YUEOHBIX Oeticmaull 00yIatOIUNCS

Hayuwures:

- QJICKBaTHO WCIIOJIb30BAaTh PEUYEBBIC CPEJCTBA IS PEIICHUS PA3TMYHBIX KOMMYHHUKATHBHBIX
3a/1a4; BJIAJIETh YCTHOW U MMMCbMEHHON PEYbIO;

- aJIeKBaTHO MCIOJB30BATh PEYb JUIS TUIAHUPOBAHUS U PETYIISIIIAHA CBOCH JEITEITbHOCTH;

- OpraHW30BBIBAThH U TUIAHUPOBATH y4eOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

- CTPOWTH MOHOJIOTHYECKOE KOHTEKCTHOE BHICKAa3bIBAaHHE,

- UWHTETPUPOBATHCSA B TPYIY CBEPCTHHKOB W CTPOUTH MPOJYKTUBHOE B3aMMOJICHCTBHE CO
CBEPCTHUKAMH H B3POCIIBIMHU.

[Toy4nTh BO3MOKHOCTh HAYUUTHCS:

- OKa3bIBaTh MOJACPKKY U COACUCTBUE TEM, OT KOTO 3aBUCHUT JOCTHKEHUE 1EJIUB COBMECTHOM
NesITeNIbHOCTH;

- Opatp Ha ce0s MHUIIMATUBY B OpraHU3aI[M COBMECTHOTO JCHCTBUSI.

I11. ®opmbl ¥ BUIBI Y4eOHOM eITeJIbHOCTH

B mpomecce 3aHATHMII BemymMMH METOJAMH M IPHEMaMM OPraHU3alUU AEATEILHOCTH
YUAIUXCS SBISIOTCS:

— METOJ] CIIyXOBOTO BOCIIPUSITHS M CIIOBECHOH mepenadd HMHGOPMALMH; MPUEMBL pPaccKas,
JeKnus, TUCKyccusi, Oecesa, BHICTYIJICHUE,

— METOJl CTUMYJIUPOBAaHUS 1 MOTHBALIUH;

NPUEMBI: CO3JaHUE CUTYallMd YCIeXa, IOOIIPEHHEe, BBIOJHEHHE TBOPYECKUX 3a/aHHH,
CO3JaHMEe TPOOJIEMHOM CHUTyallMd, TPOTHO3UPOBAHHE OYyAyIIeH IesTeIbHOCTH, KOPPEKTHOE
npeabsBICHHE TPeOOBaHUI, 3aMHTEPECOBAHHOCTh Pe3ylIbTaTaMy padoThI;

— MEeToJl epeay HHPOPMAIMU C TOMOUIBIO TPAKTHYECKOH JIESITeNbHOCTH;

NpUEMBI: COCTAaBJICHWE IUIaHA, TE3UCOB BBICTYIUICHHH, pPEJAKTUPOBAHHE, OLCHUBAHHE
BBICTYIUICHUH, COCTABJICHHE CXEM U TaOJIHIL;

— METOJl KOHTPOJIS;

NIPUEMBl: aHAJIW3 BBICTYIUICHUM, HAOIIOAEHUS, CAMOOLIEHKAa, OIIeHKAa TIpYyMIbl, TECTH,
BBICTYIIJICHUS Ha 3aHATHAX, 3alIUTa IPOEKTA.

®opMbl OpraHu3alnuu 00y4eHus:

— I'pYIIOBBIE;

— UH/IUBUYyaJIbHBIE;

— (bpOoHTAJIbHBIE.

IV. ®opMBbI KOHTPOJIS Pe3yIbTATOB 0CBOCHHS IIPOrPaMMBI

° TeKYH_[I/Iﬁ KOHTPOJIb (OI_ICHKa AKTUBHOCTHU IIpU O6cy)KI[eHI/II/I HpO6HCMHBIX BOIIPOCOB,
HalmMCaHusg XUMHYCCKHUX I[I/II(TaHTOB);



* TeMaTHYECKUN KOHTPOJIb (OLIEHKA pe3yJbTaTOB TEMAaTUUYECKOIO TECTUPOBAHMUS);
* WTOTOBBIA KOHTPOJb (3amMTa TBOPUYECKHX paboT ¢ mcnoib3oBanueM MKT: mpesenrarus,
CO3J[aHME aHUMAIUU XUMUYECKUX IIPEBPAILICHUI)

V. ConepxaHusi Kypca BHEYPOUHOIi 1eATeJIbHOCTH

Tema 1 Texnwuka 1abopaTopHBIX padoT (2 yaca)

Tema 2 HccnemoBanue CBOMCTB BeliecTB (2 yaca)

Tema 3 Ouznueckue siBieHUs. XUMHYECKUE peakiuu (2 yaca)
Tema 4 Ouncrka BemiecTs (3 yaca)

Tema 5 BemecTBa-HeBuuMKHY (6 4acoB)

Tema 6 Orounb — sBIICHUE XUMUYeckoe (3 yaca)

Tema 7 Bona. PactBopsl. (6 yacoB)

Tema 8 Kpucramutoruaparsi (2 yaca)

Tema 9 Knaccudukauust HeopraHudeckux BemiecTs (8 4acoB)

Cooepircanue Kypca.

Bcezo — 34 uaca (1 uac 6 neoenro), meopus -13 uacoes, npakmuka — 21 uac.

Tema 1. (2uaca). Texnuka 1a00paTOpHBIX padoT.

Texnuka Oe3zomacHoCcTM M TpaBuia paboTel B XuMHUeckoil mnaGopatopuu. OcHOBHOE
oOopynoBaHue U oOpaiieHHe ¢ HUM. Xumuueckas nocyna. [IpaBuia oOpaiieHus co CTEKISIHHON
nocynoii. HarpeBatenbHble mnpuOOpPHl W WX WCHOJb30BaHWE. HarpeBanume W MpoKaTuBaHUE.
N3roTtoBnenue mpocrelmumx npudbopoB, MpoBepka X Ha repMeTUYHOCTb. OCHOBHBIE IPUEMBI PAOOTHI
C TBEPJBIMHU, )KMJIKUMH U Ta3000pa3HbIMU BelllecTBaMU. Bechl 1 B3BelIMBaHUE.

IIpakTHyeckasi padora Nel. Xumudeckas mocy/ia u mpaBuiia oOpamieHus ¢ Heil.

IIpakTuyeckas padora Ne2. BrinosHeHrE TUTTOBBIX XUMUYECKUX OTEPALUH.

Tema 2. (2 uaca). UcciieqoBaHusi CBOICTB BelIeCTB.

Ou3nyecKkue CBOMCTBA N3BECTHBIX BEIIECTB (arperaTHOE COCTOSIHUE, LIBET, 3alax, INIOTHOCTh U
np.) V3yueHue moBeneHHs] BelleCTBa MpPU HArpeBaHUU. XapaKTEPUCTHKA H3BECTHOTO YYallUMCS
BEIIECTBA, CaMOCTOSATENIbHOE IIEpeyHclieHne CBOMCTB W uX oOHapyxeHue. ccrnenoBanue
(pacno3HaBaHue) KHUAKOCTEH (TaKMX Kak BOJA, HAIIATBIPHBIA CHHUPT, YKCYCHas KHUCIOTa U JIp.) C
OmpeJiefieHueM HX 3araxa, IJIOTHOCTH (C IMOMOIIBI0 apeomeTpa) U Ap. cBoMcTB. MccinemoBanue
TBEPbIX BEIIECTB (TaKMX KaK MOBapeHHas COJib, caxap, Mel U T.1.).

IpakTHyeckasi padora Ne3. 3yuenue GpU3nIeCKUX CBOKCTB BEIIECTB

IpakTHyeckasi padora Ne4. Pacnio3HaBaHHe BEIIECTB 10 UX (PU3UUECKUM CBOMCTBAM.

Tema 3. (2 yaca) dusnyeckmne sIBJICHUS. Xumunueckue peaKkuum.
®u3nueckue U XuMUUYeckue siBjaeHus. [Ipu3Haku 1 ycinoBusi IpOTeKaHUsI XMMUYECKUX PEAKII.

IIpakTnuyeckas padora NeS. 3HaKOMCTBO ¢ (PU3MUECKUMU U XUMUYECKUMU SIBJICHUSIMH.

IIpakTnyeckas padora Ne6. l3yueHue npu3HakKoB XUMHUYECKUX PEAKIIHIA.

Tema 4. (3 yaca) OuyucTKa BelecTB.

ITonsTHE yncTOrO BelecTBa U cMecu. UUCThIE BEIIECTBA, X XapakTepucTka. [Ipurorosnenue
CMECH 3TUX BEILECTB, XapaKTEPUCTHKA HPUTOTOBJIEHHBIX cMecell. CrocoObl pa3zaeneHus cMecei
(OYMCTKM BELIECTB) W HUX 3aBUCHUMOCTb OT CBOWCTB OYMINAEMBIX BEIIECTB: OTCTaHBaHUE,
¢wIbTpOBaHME, BHITAPUBAHKE, IEPEroHKa, BO3TOHKA, NMepekpucTamu3anus 1 a1p. Cnocodbl 0UMCTKH
BEILECTB: PAa3ACICHUE CMECH TBEPIBbIX BEILIECTB; BBIICICHUE TBEPAOrO BELIECTBA U3 JKUIKOCTH;
paszieneHue HEpaCTBOPUMBIX APYT B APYre JKUIKOCTEH; BBIACICHHUE U3 KUIKOCTU PACTBOPEHHOTO B
HEU TBEPJOTO BELIECTBA.

JemoncTpanuu. Bo3ronka ifoga u 6eH30iHO# KHCIOTHI

IIpakTuuyeckas padora Ne7/. [IpuroroBienue cMecelt ¥ OYMCTKA BEIIECTB.

IIpakTuuyeckas pad6ora Ne§. OuricTka NOBapEHHON COJIH.

Tema 5. (6 yacoB) BemnecTBa-HeBUANMKH.



Hctopun oTkpeITHs Ta30B. Bo3myx kak cmeck razoB. CoctaB armochepbl B MOTpeOHOCTH B
kuciaopoae Ha 3emse. «OrHeHHBIH Bo3ayx». «l'oproumii Bo3Iyx». «bBE3KU3HEHHBIN BO3IYX».
WueprtHble ra3pl. VICTOYHHMKHM 3arpsi3HEHHst aTMocdepbl M UX cocTaB. [locnmencTBusi 3arps3HEHUs
atMocdepsl JUis Ku3HH Ha 3emuie. OxpaHa BO3AyIIHOW cpensl. Mccrmemyem raspl: MOJIydeHUE,
coOupaHue B COCyl, XpaHeHue, oOHapyXeHHe, U3yYeHHUE CBOMCTB M MPUMEHEHHUE Ta30B Ha MpUMepax
(KHCIIOpO/T, BOJOPO/, YIIICKUCIIBIH ra3).

IMpakTnyeckas padora Ne9. [lonydeHne Kuciopoaa u BOAOPOIA.

IIpakTnuyeckas padora NelO. KonndecTBeHHOE ompeielieHue KUCIOPOia B BO3AyXE.

IIpakTnueckas padora Nell. [TonyueHue yriiekuciioro ra3a u €ro cBocTaa

IIpakTtuueckass padora Nel2. OnpeneneHue OTHOCHTEIBHOW MOJICKYJISPHONW MaccChl
YTJIEKUCIIOTO rasa.

Tema 6. (3 yaca) OroHb — siBJIeHHE XUMHYECKOE.

Oronp B XKU3HM NpUpOAbI W dYenoBeka. OOokecTBieHue orHs. VccrnemoBanusi mporecca
ropenusi. Ponb Bo3gyxa W KHCiIOpoAa B Tporecce ropeHus. Ponb Temmeparypbl (Ha mnpumepe
HarpeBaHus W OXJXKJICHUS CKUIKIapa), CaMOBOCIUIAMEHEHHUE BEIIECTB, «OYXIAIOIIUE OTHWY,
BOCIUTAMEHEHHE BEIECTB MPHU B3aUMOJIEHCTBUE MexAy coOoi. ['openue BemiecTB 6€3 MIaMeHH U C
IIaMCHEM, CBCTUMOCTH IIJIAMCHH, LBCT IUIAMCHHU, COCTaB M CTPOCHHUC IIJIaMCHHU. HepBO6I>ITHI>Ie
CIIOCOOBI MOJY4EeHMsI OTHSI TPEHUEM U BbiceKaHueM. PerynupoBanue miaMmenu. ['amenne orys.

I[eMOHCTpaIII/ISI. Cepml 3aHUMATCIIbHBIX OIIBITOB, CBA3aHHBIX C OTHEM.

IpakTuyeckas padora Nel3. M3yyeHue nporecca TOpeHHs CBEUH.

Tema 7. (6 yacoB) Bona. PacTBopbl.

Bona B nmpupoge. Ilonzemubie pexku n mops. KpyroBopot Bozbl B npupone. MuHepaiabHble
BoJbl. LleneOnbie uctounuku. Bona nerkas u tsoxenas. Bona — xkatanuzarop. Boga — yHuBepcanbHbIi
pactBopuTenb. Ouuctka Boabl. [leperonka Boabl. cTouHuku 3arpsi3HeHUst BOJbl. OxpaHa BOJHOTO
OacceitHa. MOHUTOPHHT TPUPOJHBIX BOJ. BomoouncrurenpHas cranmus. PactBopel. PactBoper B
KU3HU 4eloBeKa U mpuponsl. Mcnonbs3oBaHue pPa3IMYHBIX PACTBOPHUTENIEH YEIOBEKOM.
PactBopumocTts BemecTB. lccrnenoBaHue pacTBOPUMOCTH BEIIECTB B BOJE: TBEPABIX (C
HCIIOJIb30BaHUEM TAOJIUIIBI PACTBOPUMOCTH ), )KHIKOCTEH U ra3oB (TOJydeHHE «IIBETHBIX (POHTAHOBY).
[IpuroToBsieHHe ra3upoOBaHHON BOJBL. PacTBOpHI HACHIILIEHHBIE W MEPEHACHIIIEHHbIE. PacTBOpeHne —
(bu3MKO-XMMHUYECKU mporecc. TeruioBble sBICHUS MNpu pacTBopeHUH. CrocoObl BbIpaKEHUS
KOHLIEHTpaluu pacTBOPoB. CriocOObI MOBBIICHUS U MOHIKEHUS KOHIICHTPAIIUN PACTBOPOB.

JlaGopaTopHblil onbIT. I3MeHeHHE TeMIiepaTyphl PU PACTBOPEHUH BEILIECTB.

IIpakTuyeckas padora Nel4. OmnpexnerieHMe pacTBOPUMOCTH BEIIECTB IPU KOMHATHOM
TeMmImeparype.

IIpakTuyeckas padora NelS. IlpuroroBieHne pacTBOPOB COJIEH  OMNpeNEIECHHON
KOHILICHTPALIUH.

Ikekypeuss Nel. BopoouncrurenbHas cranius 1. KomcoMonbckuil.

Tema 8. (2 ywaca) Kpucraanoruaparsl

IlonsTe o xkpucramiorugparax. Kpucramamsanus BEIIECTB: SBJICHHE KPUCTAJUIM3ALNH,
MOMEHTalIbHAs Kpucrajumsauud. Kpucramnel B npupoae M mpous3BoiacTBe.  «CHUMIATHYECKHE
yepHuia». OUncTKa BENECTB epEKpUCTAIUIM3aMel. BoIpalBanue KpUCcTamIoB.

JlabopaTopHblii onbIT. CBOMCTBAa KPUCTAJITIOTHAPATOB.

IIpakTuueckas padora Nel6. VYcraHoBieHue (GOpMyNbl KpUCTAUIOTHApAaTa MO JAHHBIM
aHaJIn3a.

Jomamnss npakTu4yeckas padora. Belpamusanue KpucTauios.

Tema 9. (8 wacos) Kitaccnduxanus HeOpraHu4eCKNX BelIecTB.

Kparkass xapakTepuCTHKa OCHOBHBIX KJIaCCOB HEOPraHMYECKMX COEIMHEHMH W uX Haubolee
TUNHUYHBIX TpeacTaBuTeneil. OcHOBHbIE U aM@OTEpHbIE OKCHUABI — POJUTEIH THUIPOKCHJIOB.
KucnotHble OKcHIbl HCTOYHUKU KUCIOT. OKCH/IBI B HAILIEH KU3HU. 3HaYEHHUE U IPUMEHEHHNE KUCIIOT B
OpUpoJie M JKU3HM dYenoBeka. OcHOBaHUS, MX poOJjb B Hameil >xu3Hu. Kiaccudukanus cosei.
VYauButeneHble CcBoOiicTBa cojell. I'eHeTmyeckass CBsA3b MEXAYy KiaccaMM HEOPraHMYECKHX



coequHeHuil. [lonyyenue BemecTB pa3anyHbIX KIACCOB.
IIpakTuyeckas padora Nel7. [lonydenre OKCUAOB, U3yYECHUE UX XUMUUYECKUX CBOMCTB.

IIpakTnueckas padora Nel8. CpoiicTBa KHCIIOT.

IIpakTnueckas padora Nel9. IlonyueHne HEpacTBOPUMBIX OCHOBAHMH W TOJATOTOBKA MX K
UCIOJb30BAHUIO.

IpakTuyeckas padora Ne20. [Toxyuenue coieil pa3IMUHBIMU CIIOCOOAMHU.
IIpakTnueckas padora Ne21. Pemienue s3kcriepuMeHTAIbHBIX 3a7a4

VI. TemaTu4eckoe NJIaHUPOBAHHUE

No [Hara
n/m Tema 3ansTHS
IJ1aH ¢akr

Tema 1. Texunka n1a6opaTopHbIX padoT (24)

1/1 | Th u npaBuia paboThl B XUMHUYecKoi adopaTtopun. OCHOBHOE 000pyIOBaHKE
1 oOpalieHre ¢ HUM. XUMHUYEecKas oCy/a.
2/2 | BoInoJHEHNE TUTIOBBIX XUMHUYECKUX OTIepaInii
Tema 2. UccaenoBanus cBoiicTB BemecTs (2 1)
3/1 | Usydyenune Gpu3UUECKUX CBONCTB BEIIECTB
4/2 | Pacno3HaBaHue BEHIECTB MO WX (DM3UUSCKUM CBOHCTBAM
Tema 3. ®usnueckue siBjeHNsl. XMMUYeCKHe peakuuu (2 4)
5/1 | Ousnueckre ¥ XUMUUECKHE SBICHHSI
6/2 | V3yyeHne npu3HAKOB XUMHUECKUX PEaKIUi
Tema 4. Ouncrka BemecTB (34)
7/1 | Yucreie BemnectBa 1 cmecH. CriocoObl pa3ieieHus CMECEH.
8/2 | IlpuroToBnenue cMeceil M OUMCTKA BEIIECTB
93 | Ouncrxa IIOBAPEHHOU COJIN
Tema 5. BemecrBa-HeBHAUMKH (64)
10/1 | T'a3el. IcTOpHU OTKPBITHS Ia30B.
11/2 | CocraB BoO3myxa. VICTOYHHKH 3arps3HeHHs aTtMoc(epbl M HX COCTaB.
OxpaHa BO3yIIHOM CPEJIbI.

12/3 | TlonyueHne KMCIOPOaa U BOJOPOJIA.
13/4 | KonnuecTBEHHOE ONPEICICHUE KHCIOPO/ia B BO3IYXE
14/5 | TlonydeHue yriaekucioro ra3a v U3yu4eHHe ero CBOUCTB
15/6 | OnpeneneHne OTHOCHTEILHON MOJICKYJIIPHON MAcChl YIIIEKUCIOTO ra3a.

Tema 6. Oronn — siBjieHre XumMu4eckoe (34)
16/1 | OroHb B )H3HH ITPUPO/IbI U YEIOBEKA.
17/2 | Posb BO3/1yXa M KUCIOPOJIa B TIPOIIECCE TOPCHUSI
18/3 | U3ydeHnue mpoiecca rOpeHusl CBEUH

Tema 7. Boga. PactBopsl (64)

19/1 | Bona B npupose. VictouHuKH 3arpsi3HEHUS BOJBL.
20/2 | Boyia — yHMBepcalbHBIH pacTBOPUTENH. PacTBOpHI.
21/3 | OnpeneneHne paCTBOPUMOCTH BEIIECTB IPU KOMHATHON TeMIIepaType
22/4 | IlpuroToBieHHe PacTBOPOB COJICH ONpPEAETIeHHON KOHIICHTPAIHs
23/5 | TensioBbIe sIBIICHHS TIPU PACTBOPCHUH




24/6

Ikcekypeus Nel. BogoouucturenbHas CTaHIUS
1. KomcoMonbCckuit

Tema 8. Kpucranaoruaparsl (24)

25/1 | Kpucramutoruaparsl. Kpucramimsaius BemecTs

26/2 | Y cranosienue GopMysibl KPHCTAIOTHAPATA 1O JaHHBIM aHAIN3a
Tema 9. Knaccupukanus Heopranmyeckux Beiects (8 4)

27/1 | XuMuvecknue CBOWCTBA OKCHIOB

28/2 | CpoiicTBa KUCIIOT

29/3 | V3y4eHne CBOWCTB PACTBOPHMBIX U HEPACTBOPUMBIX OCHOBAHHIA

30/4 | Tlonyuenwue coJeit

31/5 | Penienue sKCIEpUMEHTAIBHBIX 3a/1a4

32-

34/6- | UroroBoe 3aHsTHE

8

VIl. TemaTuka npoeKTHOM AeATEIbHOCTH YYALIUXCS

1) cooOienuii u pedeparos:

PacTBOpEI B )KH3HU YeIOBEKA U TTPUPOJIBI.

Bopa B mpupone

Pasramansslii BO31yX

KucnoTel Bokpyr Hac

Crioco0bl pazneneHust cmecei

«XuMus — TI0JIb3a WIIA Bpe?» (COOOIIeHne 10 pe3ynbTaTaM COIIHAIBHOTO OIPOCa)
3araJiouHoO€ apCTBO OCHOBAHUIA

Coun: XUMUYECKHI XOPOBO/T

Conu B ObITY, HayKe, >KUBOITUCH U METUIIMHE

XpomoTorpadus

Kpucrannoruapatsl

HNuepTHbIE ra3el

UcTopus cnuuku: MU} 0 HaX0KI€HUU HEOECHOTO OTHS YEJIOBEKOM.
«BeuHblil OTOHBY» B IPUPOJIC

Bona «kuBas» u «MepTBas»

DIUKCUp KU3HHU - BOJIA

2) TBOpPYECKHX PA0OT U MCCIIeT0BAHMIA

Bo3ayx Kak XUMHUYECKOE ChIPhE

Bo3ayx, KOTOPBIM MBI JIBIIITHM

Oronb Ha ciyx0e yeroBeka

Paznuumns Mexay JUCTUIUTMPOBAHHONW U BOJIOTPOBOJIHOM BOJON

UTO mpOUCXOAUT, KOTJIa MBIJIO BCTPEYAETCS C BOJOW (MUHHU-TIPOEKT)
Croco0bI OUUCTKHU MUTHEBOI BOIBI

[IpoxmaguTensHble HAaMUTKU. Bpea umu nonp3a?

Oxpana BoJIHBIX pecypcoB 1. Komcomonbckumii

OunctHbie coopyxeHus 1. KoMcoMonbekuii (1o MaTepuaiam 3KCKypPCHH )
Bony, kotopyto MBI TbeM (UcCleqoBaHME TPOO BOJ B Pa3IUYHBIX HCTOYHHKAX
. Komcomonbckuit)

VIl Jluteparypa:
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6. JIeirua C.A., Manraposa 3.B., JIeruna P.U. Mcnonp30Banue cpeicTB HATIIs JTHOCTH TIPU U3YYCHHUH
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8. Hopodees A.U.,denoroBa M. U. [Ipaktukym o Heopranudeckoi xumu. J1.,1990.

9. Hazapona T.C., I'pabenkuii A.A., Jlappoa B.H. Xumndecknii sxcriepuMeHT B mkoie. M.,1989.
10. bypunckas H.H. Yuebnsie skckypcuu no xumuu. — M.: [IpocBemenue, 1989.

11. Bepxosckuii B.H. [lo6piBanue orus: Kaura mist urenus nmo xumun/ K. . Tlapmenos, JI.M.
Cwmoprouckuid. — Y.1. — M.: Yunearus,1995.

12. Map E.I1. Bo3nyx, KoTopsIM MBI AbImuM. — M.: JleTckas nmuteparypa, 1972 .

13. Pumanmenxo E.H. Kuwmra pna #Haumparomero wucciemoBatens xumumka. — JI: Xwumud,
Jlenunrpanckoe ornenenue, 1987 r.

14. Kykymkus FO.H. Xumus Bokpyr Hac. — M.: Beicmias mkona, 1992 r.
15. Apremenko A.M. CnpaBoyHO€ pyKOBOACTBO 10 XUMHUH. — M.: Bricmias mikona, 2003 r.

16. AbopamoB C. 1. OxpaHa OKpyKarIIeH Cpeabl W paldoOHAIBHOE HCIIOJIb30BAHME IPHPOIHBIX
pecypcoB. — M., 1987 r.

17. Kauru u3 cepun «S nmoznaro mupy» (xumusi) — M.: TKO «ACT», 1996 r.

18. Oukun A.B., ®anees ['.H. Xumus 3anumniaet npupoay. — M.: [Ipocsemienue, 1984 r.
19. Mup xumuu. CII6, M.: M-3kcnpecc, 1995 r.

20. JIeencon U.A. 3anumMarenbHas xumus, 4.1 u 2. — M.: Ipoda, 1996 r.
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